The study was designed to isolate and characterize bacterial endophytes from root and stem of Lycopersicon esculentum plant which was collected form different region of Gujarat. Total 18 isolates of endophytic bacteria were selected in which, all the endophytic bacteria produced one or the other different characteristics involved in plant growth promotion. They either produced phytohormones like indole acetic acid, siderophore, protease, pectinase, organic acid showed antifungal activity, chromium tolerance and solubilized phosphate. Four of the strains among the 18 showed maximum positive results of plant growth promoting regulators (PGPR) test and among them best probable isolate was selected and thus its 16SrDNA was amplified and sequenced. Only HR7 endophyte of tomato turned out to be Pseudomonas aeruginosa. It's a gram negative coccobacili, sporeforming motile bacilli and show maximum PGPR activity. The results of our present studies indicated that above strains might be endophytic and therefore, were associated with the plant growth.
Introduction
There are many endophytic and epiphytic [10, 25, 28] .
Some studies have indicated that the plant growth-promoting potential of endophytes is higher than that of rhizosphere microbes [23, 31] , but the role of bacterial endophytes in plant growth are not yet fully understood. Most of these microorganisms are not pathogenic to the host plant. Moreover, the association between the plant and its endophytes is very often mutualistic. In 1926, endophytic growth was recognized as a particular stage in the life of bacteria, described as an advanced stage if infection and as having a close relationship with mutualistic symbiosis [22] . Since then, endophytes have been defined as microorganisms that could be isolated form surface-sterilized plant organ [15] . Although the presence of bacterial endophytes in plants is variable and, occasionally transient [32] , they are also often capable of eliciting drastic physiological changes that modulate the growth and development in the plant [8] .
The utilization of endophytic and epiphytic bacteria in agriculture production depends on our knowledge of the bacteria-plant interaction and our ability to maintain, manipulate and modify beneficial bacteria population under field condition [14] . Many PGPRs are known to promote plant growth by a variety of mechanisms: fixation of atmospheric nitrogen that is transferred to the plant, production of siderophores that chelate iron and make it available to the plant root, solubilization of minerals such as phosphorus, and synthesis of phytohormones [12] . PGPR have been reported to directly enhance plant growth by the production of plant growth regulators, and improvements in plant nutrient uptake [12, 16] 
Materials and methods

Isolation of endophytic bacteria form
Lycopersicon esculentum
Endophytes strains were isolated from root and stem of Lycopersicon esculentum plant (Table   1 ). Roots and stem part of plant were thoroughly washed with sterile n-saline (0.85%) and cut down in 1 cm long pieces through sterile forceps with the help of alcohol. The pieces were transferred to sterile N-agar plate and incubated for 24 hrs at 30 0 C.
Morphological and physiological characterization of endophytic isolates
For the present study, total 18 endophytic bacteria were isolated whose systemic morphological characters done which includes: There were clear zones were detected after 5 days incubation period at 30°C.
Pectinase production: It was detected by spotting the culture on pectin agar plate and observing zone of clearance after incubating at 28 ± 2°C for 48-72h.
16S-rDNA sequencing of PGPR isolates
Well isolated colonies (2-3 colonies) of the culture whose 16S-rDNA had to be amplified were suspended in 20µl-30µl of sterile distilled water. The suspension was heated at 95ºC for 20 min and centrifuged at 9000 rpm for 1min. The supernatant was used as template DNA in the PCR system [26] . The 16S-rDNA gene fragment was amplified using universal eubacterial fulllength primers. The PCR components and conditions (to set a system of 30 µl) used for amplification.
Amplifications were performed in Eppendroff 
Results and discussion
Isolation of endophytic bacteria
We have isolated endophytic bacteria from the 
Morphological and physiological
Characterization
In this work all the 18 isolates strains were picked on the basis of different morphological characteristics. The morphological characteristics of the final four short-listed isolates are shown in Table 2 .
Gram's staining and Motility
Result showed that out of 18 isolates tested 9
were gram negative coccobacilli, 5 were gram positive bacilli and only 4 were gram negative cocci. This indicated that majority (50%) of the bacteria in our studies belonged to gram negative coccobacilli strains followed by 22.22% gram positive bacilli and gram negative cocci seemed to be the most uncommon one constituting only 27.77% of the total isolates.
While in case of motility 66.66% were motile and remaining 43.44 % were non-motile (Table   3) .
Antibiotic assay
The endophytic isolates were also checked for their sensitivity (S) and resistance (R) against antibiotics like Ampicillin, Gentamycin, Spectinomycin, Tetracycline. The result of the antibiotic assay of the rhizospheric isolates is tabulated (Table 4) . 
Siderophore production
Assay of siderophore production performed by CAS agar plate method in which following isolates HR1, HR3, HR4, HR7, HR18 showed production of siderophore. So further estimation of siderophore was performed to determine which types of siderophores are produced, either cathecolate or hydroxymates type of sideophore.
Unfortunately we could not obtain the result.
IAA production test
All the isolates were tested for their IAA production. After 24 hrs of incubation with tryptophan all the strains exhibited a significant amount of IAA production. The production of IAA by isolates indicated that the tested strains Patten and Glick [20, 21] Resistance microorganism-R, Number mentioned is zone of inhibition in mm 550 µg/ml [35] and Bacilli spp. is a well known PGPR strain. All the standard strains except R. 
Phosphate solubilisation
Phosphorous is one of the most important plant nutrient and a large portion of inorganic phosphate applied to soil as fertilizer is rapidly immobilized [19, 24] . Endophytic bacteria possess the capacity to solubilize immobilized mineral phosphates. In this study all the 18
isolates were tested for their phosphate solubilizing activity on Pikovasky agar medium.
It was interesting to note that out of 18 endophytic isolates, 8 showed phosphate solubilisation activity (Table 6 ). Result revealed that majority of the PGPR strains do have phosphate solubilizing activity and such organisms play a major role in plant growth promotion [24] .
of organic acid produced might be very less to do so (Table 7) .
Chitinase production
In the present study none of the strain revealed a clear zone, but 5 isolates out of 18 showed growth on the chitin agar plate, remaining 13 strains did not show any growth (Table 8 ).
Biological control of plant pests and diseases is much more attractive than chemical treatment methods due to its greater specificity and less harmful impact on the environment [34, 35] .
Major component of fungal cell is chitin. Thus organism having the ability to produce chitinase might have antifungal property.
Pectinase production
For pectinase production, 17 out of 18 isolates of Lycopersicon esculentum revealed the production of pectinase. The strains showing Table 9 . Maximum research indicated that pectin methyl esterase (PME) (EC 3.1. 1.11) catalyzes the hydrolysis of methyl-ester groups of cell wall pectins. It has been found in all plant tissues and in some of plant cell wall-degrading microorganisms or insects [5, 6] and has been implicated in a number of processes including cell growth [18] , fruit ripening [11, 29] , abscission and senescence [17] , pathogenesis [7] and cambial cell differentiation [13] . 
